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(54)ritie: METHOD FOR SMELTING COPPER SULFIDE CONCENTRATE 



(57) Abstract 

A method for smelting copper sulfide concentrate wherein a copper sulfide concentrate 
is subjected to oxidation smelting to thereby remove most part of Fe in the concentrate to a 
slag and at the same time remove a part or most part of S as SO^, and a white rcgulus, a matte 
similar to a white rcgulus, or a crude metal of copper is obtained, characterized in that a SiOj 
source and CaO source are added to the above copper sulfide concentrate and the oxidation 
smeUing is carried out in a manner such that a slag having a weight ratio C^O /(SiOj + CaO) 
of 03 to 0-6 and a weight ratio Fe /(FeO^ + SiO^ + CaO) of 0.2 to 0.5, and a white regulus, a 
matte similar to a white regulus, or a crude metal of copper are fonned. 
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(54) METHOD FOR SMELTING COPPER SULHDE CONCENTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the smelting method of copper 
sulfide concentrate, in which in a process for obtaining white copper or blister 
copper by continuously oxidizing the copper sulfide concentrate or matte, a 
magnetite trouble is not developed and to apply this method to the treatment 
of the copper sulfide concentrate and the matte containing Si 02, so that the 
loss of copper into slag is little and furthermore, the copper content in the slag 
with a flotation can be recovered and the removing performance of AS, Sb 
and Pb into the slag is high and the wear loss of brick is little. 
SOLUTION: In the method, in which the copper sulfide concentrate is 
oxidized and smelted and most of Fe in the copper sulfide concentrate is 
removed into the slag and also, a part or most of S is removed as S02 and the 
copper in the copper sulfide concentrate is obtd, as the white copper, the 
matte near the white copper or the blister copper, Si02 source and CaO 
source are added as solvent to the copper sulfide concentrate and the 
oxidizing and smelting is executed so as to produce the slag having 0.3-0.6 
CaO/(Si02+CaO) wt. ratio and 0.2-0.5 Fe/(FeOx+Si02-K:aO) v^^. ratio and 
the \^te copper, the matte near the white copper or the blister copper. 
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* J]OTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



rClaim(s)] , . , , fir 

[Claim I] While carrying out oxidization refining of the copper sulfide mineral concentrate and removmg the great portion ot be 
in this copper sulfide mineral concentrate to a slag It is S02 in the great portion of the great portion of [ a part or ]. In the method 
of removing by carrying out and obtaining the copper in a copper sulfide mineral concentrate as the mat near a white regulus or a 
white regulus or crude copper It is Si02 as a solvent to the aforementioned copper sulfide mmeral concentrate. A source and the 
source of CaO are added, the weight ratio of CaO/(Si02+CaO) by 0.3-0.6 And the refining method of the copper sulfide mmeral 
concentrate characterized by carrying out oxidization refining so that the slag whose weight ratios of Fe/(FeOx+Si02+CaO) are 
0 2-0 5 and the mat or crude copper near a white regulus or a white regulus may be generated. 

[Claim 2] The refining method of the copper sulfide mineral concentrate according to claim 1 characterized by repeatmg the 
collected copper content which ground and carried out flotation at an oxidization refining process after carrying out annealmg 
solidification ofthe generated slag. - , . j- , 

[Claim 3] Si02 in a copper sulfide mineral concentrate The refming method of a copper sulfide mmeral concentrate accordmg to 
claim 1 thatacontent is characterized by being 1.7 % of the weight or more to Few^hich it is going to remove to a slag. 
[Claim 4] The refining method ofthe copper sulfide mineral concentrate according to claim 1 characterized by controllmg the 
temperature ofthe generated slag at 1 300 degrees C or less. 

[Claim 5] Oxidization refining ofthe copper sulfide mineral concentrate is carried out, Fe m this copper sulfide mmeral 
concentrate reaches in part, and they are a slag and S02 in a part of S. It removes, obtained FeS and Cu2S the mat which is 
mixture - fiirther - oxidization refining carrying out - Fe and S - a slag and S02 In the method of removmg and obtammg 
crude copper ****** - It is Si02 to the aforementioned mat. A source and the source of CaO are added, the weight ratio of 
CaO/(Si02+CaO) by 0 3-0.6 And the refining method ofthe copper sulfide mineral concentrate characterized by carrymg out 
oxidization refining so that the slag whose weight ratios of Fe/(FeOx+Si02-K:aO) are 0.2-0.5, and crude copper may be 

generated -jv 
[Claim 6] The refining method ofthe copper sulfide mineral concentrate according to claim 5 characterized by repeatmg the 
coUected copper content which ground and carried out flotation at the oxidization refining process of a mat after carrymg out 
annealing solidification of the generated slag. 

[Clmm 7] The refining method ofthe copper sulfide mineral concentrate according to claim 5 characterized by repeatmg the 
generated slag at the oxidization refining process of a mat with a melting state. 

[Claim 8] The refining method ofthe copper sulfide mineral concentrate according to claim 5 characterized by repeatmg at the 
oxidizatitm refining process of a mat after carrying out cooling sohdification ofthe generated slag. 

[Claim 9] Si02 in a mat The refining method ofthe copper sulfide mineral concentrate according to claun 5 characterized by 
being 1 .7 % of the weight or more to Fe which a content tends to remove in a slag. 

[Claun 10] The refming method ofthe copper sulfide mineral concentrate according to claim 5 characterized by controllmg the 
temperatoore ofthe generated slag at 1300 degrees C or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the refinement method of carrying out 
oxidization refining of the mat obtained fi-om the copper sulfide mineral concentrate or the copper sulfide mineral concentrate 
about a copper pyrometallurgy method, and obtaining a white regulus or crude copper. 
[0002] 

[Description of the Prior Art] While copper melting refinement carrying out oxidization fixsion of the copper sulfide mineral 
concentrate, and oxidizing and removing a part of Fe in an ore as a slag conventionally a part of S ~ S02 ** — the mat refining 
process which carries out and condenses Cu as a mat which is the mixture of FeS and Cu2 S - subsequently like ****** which 
oxidizes the obtained mat ftirther, removes Fe as a slag, oxidizes further the white regulus manufacturing process which obtains 
the white regulus (Cu2 S) which hardly contains Fe, and this white regulus, and obtains crude copper - fi*om - it becomes 
Generally as a mat refming fiimace, self-**** is used, and it is usually performed by the converter like a white regulus 
manufacturing process and ******. 

[0003] Usually, in a copper sulfide mineral concentrate, it is Si02 as a part for a rock. Since it is contained, an iron silicate slag is 
used at a mat refming process. Also with a converter, usually, silicic acid ore is added as a solvent and an iron sihcate slag is 
fonned. 

[0004] At a mat refining furnace, the copper grace in a mat (mat grade; MG) usually manufactures 70 or less % of the weight of a 
mat, and introduces this into a converter, a converter — a batch type — it is above - a white regulus — subsequently it considers 
as crude copper It is desirable to raise MG of a mat refming fiiraace and to lower the load of a batch-type converter, when raising 
the productivity of an entire plant. If it can oxidize to a white regulus at a mat refining furnace, the white regulus manufacturing 
process in a converter will become unnecessary. Furthermore, if it can oxidize to crude copper, the convertor process itself will 
become unnecessary. However, when it was going to raise the degree of oxidization of a mat refining furnace, there were the 
following problems resulting fi"om an iron silicate slag. 

[0005] (1 ) Magnetite trouble : with an iron silicate slag, the solubihty of trivalent Fe is a low. For this reason, the so-called 
magnetite trouble is caused, such as a solid-state magnetite dq)Ositing and depositing to a blast fiimace bottom. In order to avoid 
this, when making MG high, refining temperature must be raised to 1300 degrees C or more. However, this promotes the injury 
on a fiiraace body. Moreover, if it oxidizes in copper [ some ] and copper grace in a slag is made high, although a magnetite 
trouble will be avoided and crude copper will be obtained also with an iron silicate slag, the copper grace in the slag at this time is 
25% or more need, and the yield of cnxde copper becomes remarkably low. 

[0006] (2) Copper oxidizing melting : the solubility as an oxide of the copper to the inside of an iron sihcate slag rises remarkably 
with elevation of MG. 

[0007] (3) Concentration of an impurity : under coexistence of an iron silicate slag, a mat, or crude copper, these impurities 
condense [ the solubility to the iron sihcate slag of oxides, such as As and Sb ] in a mat or crude copper to a low sake. When an 
iron sihcate slag and crude copper hved together, especially, it w^as remarkable and was referred to as one of the reasons which 
cannot obtain direct crude copper fi-om the high copper sulfide mineral concentrate of these impurities under iron silicate slag 
coexistence by the extent. 

[0008] From these points, operation is usually performed at the mat refming fiimace using an iron silicate slag by making about 
65 - 70% of MGs into an upper limit. 

[0009] Moreover, in the process which oxidizes a mat fi-om the same problem even to the low crude copper of S grace, under iron 
silicate slag coexistence, continuation-ization was made impossible and processing of the batch type using the converter has 
usually been performed, that fi-om which this obtained crude copper under three-phase-circuit coexistence of slag-white 
regulus-crude copper although there was also a report (JP,58-2241 28,A) which has obtained crude copper fi-om Uie mat 
continuously under iron silicate slag coexistence ~ it is — S grace in the crude copper at this time — 1 .5% — high - not becoming 
-- it does not obtain but the operation load of the refining fiimace which is a back process is increased remarkably 
[00 1 0] Avoiding this problem, one of invention-in-this-application persons has proposed the method of manufacturing a white 
regulus at a mat refining furnace, by JP,5-1 5769,B. This adds lime as a solvent and removes the iron in a copper sulfide mineral 
concentrate as a calcium ferrite slag. By using a calcium ferrite slag, the deposit of a magnetite could be prevented and had the 
advantage that the elimination factor to the slag of impurities, such as As and Sb, was higher than an iron silicate slag. However, 
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there were the following problems. 

[00 11 ] (I) In a copper sulfide mineral concentrate, it is usually Si02 of a some. It is contained. For this reason, the copper sulfide 
mineral concentrate processed in order to make as pure a calcium ferrite slag as possible generate is Si02. It is restricted to the 
low thing (3% or less) of grace. 

[00 1 2] (2) Above low Si02 Even if it is a copper sulfide mineral concentrate, it is Si02 little in a calcium ferrite slag. When it 
existed, the viscosity of a slag was worsened, or foaming was caused and stable **** was difficult. For this reason, when using a 
calcium ferrite slag, it is Si02 in a slag. Grace is Si02 in a copper sulfide mineral concoitrate practically, when it is going to 
obtain a white regulus fi*om the standard copper sulfide mineral concentrate which had to control to 1% or less (it is about 1 .7% 
or less at a weight to Fe in a slag), and made the KARUKO pyrite the subject by tliis method. Grace was limited to 0.4% or less. 
[00 1 3] (3) Since the solubility of Pb to a calcium ferrite slag is low, Pb is hard to be distributed into this slag, and condenses to a 
white regulus. 

[00 1 4] (4) There are many amounts of dissolutions as an oxide of the copper to a calcium ferrite slag, and the recovery by sifting 
is low. 

[00 1 5] When oxidizing further and making a mat into a white regulus and crude coppo" at a convertor process on the other hand, 
in order to avoid the problem resulting firom an iron silicate slag, a process is used as a batch, and once interrupt blowing for the 
state where a white regulus and a slag live together, a furnace is made to ****, a slag is discharged, it leaves in convertor of only 
a white regulus, and oxidization to crude copper is performed. This method includes the various disadvantageous profits resulting 
fi*om a batch method, and makes convertor operation complicated. 

[00 1 61 By the Mitsubishi continuation copper-metallurgy method, the deposit of a magnetite is avoided by using a calcium ferrite 
slag at a convertor (C fiimace) process, and crude copper is continuously manufactured icom the about [ MG65% ] mat. However, 
there were the following problems resulting fi'om a calcium ferrite slag. 

[00 1 7] ( 1 ) The copper grace in a slag changes continuously to oxygen tension, and the copper grace in a slag becomes high, so 
that S grace in crude copper is lowered. Practically, it is not efficient fi-om the point of copper yield for Cu in a slag to become 1 3 
- 1 5% at about 0.5 - 1 %, and to make S in crude copper into S grace not more than this. 

[001 8] (2) For the copper content in a calcium ferrite slag, the recovery of the copper by sifting even if it dissolves chemically and 
cools slowly mainly with an oxide is a low. 

[001 9] (3) As mentioned above, Si02 in a calcium ferrite slag If it becomes about 1 - 3%, viscosity will increase remarkably and 
foaming (foaming) will be started. For this reason, the mat which the iron sihcate slag mixed was difficult to use it as a raw 
material. Si02 which can permit mixing into a mat if Fe grace in a mat is made into 10% To the mat, it is 0.2% or less and needed 
to be cautious of especially mixing prevention of the slag to the mat produced fi*om a mat refming process. 
[0020] (4) For a low reason, Pb is hard to be distributed into a slag and the solubility of Pb condenses to crude copper. For this 
reason, manufacture of the anode which can be electrolyzed by the conventional method fi-om a hi^ Pb raw material was difficult. 

[002 1 ] (5) When the same temperature compares, since the permeabihty to brick is large, the corrosicm nature of convertor brick 

is larger than a sihcate slag. 

[0022] 

[Problem(s) to be Solved by the Invention] When oxidizing a copper sulfide mineral concentrate or a mat continuously and 
obtaining a white regulus or crude copper, the purpose of this invention (1 ) There is no magnetite trouble at the usual copper 
refining temperature of 1 300 degrees C or less. (2) Si02 Can apply also to processing of the copper sulfide mineral concentrate 
and mat to contain, there is little loss of the copper to (3) slags, and recovery of the copper contoat in a slag is possible by (4) 
flotation. (5) The removal abihty to the slag of As, Sb, and Pb is high, and is to offer the refining mefeod of a copper sulfide 
mineral concentrate with little **** of (6) bricks. 
[0023] 

[Means for Solving the Problem] The method of this invention is Si02 as a solvent to a copper sulfide mineral concentrate. It is 
characterized by carrying out oxidization refining so that the mat near the slag and white regulus whose weight ratios of 
Fe/(FeOx+Si02^-€aO) a source and the source of CaO are added, and the weight ratios of CaO/(Si02+CaO) are 0.3-0.6, and are 
0.2-0.5, a white regulus, or crude copper may be generated. 

[0024] Moreover, it is Si02 to the mat obtained by carrying out refming of the copper sulfide mineral concentrate. It is 
characterized by carrying out oxidization refining so that the slag and crude copper whose weight ratios of Fe/(FeOx+Si02+CaO) 
a source and tlie source of CaO are added, and the weight ratios of Ca0/(SiO2+C2O) are 0.3-0.6, and are 0.2-0.5 may be 
generated. 

[0025] The iron calcium silicate slag which uses the feature of the slag in the higli oxygen tension conditions wliich manufacture a 
white regulus or crude copper by the iron silicate slag conventionally used by copper refinement, the calcium ferrite slag used by 
the Mitsubishi method, and this invention is compared, and is shownri in Table 1 . 
[0026] 
[Table 1] 
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[0027] Adding some CaO to an iron silicate slag, and improving viscosity conventionally, has been performed. However, at the 
mat refining process, if CaO grace becomes high, since the solubility as a copper sulfide will increase and also the amount of 
slags will also increase, it has been thought that it is disadvantageous, however, under the conditions which coexist with the white 
regulus from which the sulfation dissolution does not pose a problem, or crude copper With the iron calcium silicate slag used 
by this invention, to copper oxidizing melting increasing remarkably in an iron silicate slag or a calcium ferrite slag Since there is 
little copper oxidizing melting and it ends, if the amount of losses of the copper by amount of slags x copper grace = oxidizing 
melting estimates It found out becoming less than a conventional method (the mat refining method, white regulus refining, and the 
direct copper-metallurgy method of high MG using an iron silicate slag or a calcium ferrite slag), and resulted in this invention. 
[^^2^] Drawing 1 is the gr^h which showed the copper grace (C) in the copper quantity in the 1 300-degree C slag in the case of 
oxidizing a copper sulfide mineral concentrate and obtaining the mat of MG75 (A), the amount of slags (B) to generate, and a slag 
to the weight ratio (horizontal axis) of CaO^ a slag (Si02+CaO), and Fe% (vertical axis). The saturation line of each sohd phase 
is shown in each drawdng, and the wei^t ratios of CaO/(Si02-K:aO) are 2 CaO-Si02 or more in 0.6. It deposits. Moreover, if Fe 
grace is too high, a magnetite deposits. The left end of drawing is equivalent to the conventional iron silicate slag (CaO=0%). 
[0029] It is in the inclination for copper grace to become low, so that the iron grace in a slag becomes low, and copper grace 
becomes low, so that the wei^t ratio of CaO/(Si02-K:aO) is large. The amount of slags decreases, so that the iron grace in a slag 
is high, since the amount of slags to generate is decided by iron grace in a slag and **** which should be removed is decided with 
a raw material. As the copper quantity (the amount of losses) which shifts to a slag is decided by copper grace in an amount of 
slags X slag and was shown m the best stage, 0.5 to 0.6 and the weight ratio of Fe/(FeOxH-Si02+CaO) have [ the weight ratio of 
CaO/(Si02+CaO) ] the minkial value near composition of 0.2-0.5. Namely, what is necessary is just to choose the slag of 
composition of this nei^bodbood from the point of making loss of the copper to the inside of a slag into the minimum. 
[0030] On the other hand, drawing 2 is the graph which showed the activity coeflQcient of As in a slag to slag composition. The 
weight ratio of Ca0/(SiO2+Ca0) is shown in the horizontal axis, and the activity coefficient (gammaAsOl .5) of As is shown in 
the vertical axis. The iron silicate slag of the former [ left end / of drawing ] and a right end are equivalent to a calcium ferrite 
slag, and the iron calciumi silkate slag used by this invention is located in both middle. An activity coefficient shows that the 
element is easy to be removed in a slag, so that a value is small. 

[003 1 ] From drawing 2 , when ti^e weight ratio of CaO/(Si02+CaO) is made or more into 0.3, a bird clapper understands the 
removal abihty of As more highly than an iron silicate slag, hi addition, behavior with the same said of Sb belonging to tJie same 
V group as As is shown. 

[0032] On the other hand, as shown in drawing 3 , Pb shows reverse behavior, and the activity coefficient (gammaPbO) of Pb 
serves as a remarkable big vaJue by the calcium ferrite slag, and shows forge-fue small ****** with the small weight ratio of 
CaO/(Si02+CaO). Althougjithe removal ability of Pb is a little inferior in the weight ratio of CaO/(Si02-K:aO) by 0.3-0.6 
compared with an iron silicate slag, compared with the calcium ferrite slag, it has quite big removal ability. 
[0033] As mentioned above, a bird clapper is known that it is easy to remove in a slag about both As Sb and Pb by setting the 
weight ratio of Ca0/(SiO2-K::a0) to 0.3-0.6. 

[0034] Drawing 4 shows the same relation as drawmg I about the case where the crude copper of about 1 - 1.5% of S grace is 
obtained under white regulus coexistence. The left end of drawing is equivalent to an iron silicate slag (CaO=0%), and a right end 
is equivalent to a calcium ferrite slag (2 = OVo of SiO(s)). From drawing of the best stage, the copper amount of losses is 2 
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CaO-Si02. It turns out that the tninimum is taken in the place near a saturation line. Although the copper amount of losses also 
has comparatively few calcium ferrite slags, it is little Si02. When carried in, it is 2 CaO-Si02. It becomes saturation and the 
problem of foaming of a slag is produced. 

[0035] About distribution of an impurity, a calcium ferrite slag cannot absorb Pb easily, to there being a fault of being hard to 
absorb As and Sb, is setting the weight ratio of CaO/(Si02-l-CaO) to 03-0.6, and becomes easy to be in the same inclination as 
mat refining, and to remove both As Sb and P in a slag in an iron silicate slag. 

[0036] As mentioned above, it turns out that there is the optimal composition whose weight ratio of CaO/(Si02-K:aO) the weight 
ratio of 0.3 to 0.6 and Fe/(FeOx+Si02+CaO) carries out copper loss to the range of 0.2-0.5 at the minimum, and toids to remove 
both Pb As and Sb. 

[0037] Drawing 5 is what showed the copper grace in the slag to oxygen tension, and the behavior in the case of obtaining tlie 
low crude copper of S grace in the field where the degree of oxidization is still higher is shown fi-om the case where it is showTi in 
drawing 4 . The inside of drawing and Curve A show the iron calcium silicate slag which an iron silicate slag and Curve D use by 
the calcium ferrite slag, and Curves B and C use by this invention. In an iron silicate slag and a calcium ferrite slag, the copper in 
a slag changes continuously to 1 00% according to elevation of oxygen tension. Since it becomes copper-oxide saturation by about 
20% of copper grace with an iron calcium silicate slag to it, the copper grace in a slag does not go up more than this grace. That 
is, if crude copper is made fi-om this condition, 0.01% or less of crude copper (crude copper of copper-oxide saturation) will be 
obtained [ the copper grace in a slag ] for S grace at about 20%. If the crude copper of the degree of oxidization of the same grade 
is made fi-om an iron silicate slag or a calcium ferrite slag, the copper grace in a slag will become remarkably high, and will not 
serve as practical use fi-om the point of yield. 

[0038] About the corrosion of brick, osmosis in the brick of a slag component is considered to do big influence. Usually, when a 
slag component permeates into the magnesite chrome brick used by copper refinement, it is known that the iron oxide in a slag 
will be absorbed by the spinel containing a periclase (MgO) or Cr 203. Si02 When it permeates into brick in the case of the 
included slag, and an iron oxide dissolves in a periclase (MgO) or a spinel, it is Si02 in a slag. Concentration becomes high. 
Consequently, the viscosity of a slag goes up and it is thought that the slag osmosis beyond it is suppressed. 
[0039] 

[Example] [Example 1] Melting mat 40g and 60g of molten slags shown in Table 2 are prepared in the crucible made from a 
magnesia held at 1 300 degrees C. The copper sulfide mineral concentrate of the composition shown in Table 2 the same during a 
melting bath, and Si02 (Si02 pure 95% or more per part) and CaO (CaO pure 98% or more per part) were blown without 
immersing a lance pipe with 95%02-5% N2 (capacity %) using a lance pipe. 
[0040] 
[Table 2] 

(SM%) 





Cu 


Fe 


S 


SiO> 


CaO 




74.8 


2.0 


20.5 








2.4 


35.1 




22.9 


16.2 




31.4 


24.0 


30.2 


6.9 





[0041] The lance pipe used for the entrainment is a product made fi*om an alumina, and blew 20gSiO2 for copper sulfide mineral 
concentrate and L94g/for /, and 2.20gCaO for /with 95%02-5%N2 (capacity %) gas for 4.51./. 

[0042] After continuing an entrainment for 50 minutes on condition that the above and standing it still for 1 0 minutes, cooling 
solidification is carried out, a mat and the weight row of a slag are asked for analysis grace, each amount of components is 
deducted fi"om grace in the mat inserted in first and the amount row of a slag, and the result which calculated the grace in the 
amount of mats generated by the reaction and the amount row of slags is shown in Table 3. 
[0043] 
[Table 3] 

(fia%) 





(g) 


Cu 


Fe 


S 




CaO 




375 


76- 2 


1.0 


20.1 








641 


1-9 


35.0 




23. S 


16-0 



[0044] 

[Example 2] 30g of melting crude copper and 80g of molten slags of the composition shown in Table 4 are prepared in the 
crucible made fi*om a magnesia held at 1 300 degrees C- The copper sulfide mineral concentrate of the composition shown in 
Table 4 the same during a melting bath, and Si02 (Si02 pure 95%> or more per part) and CaO (CaO pure 98% or more per part) 
were blown without immersing a lance pipe with 95%02-5% N2 (capacity %) using a lance pipe. 
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[0045] 
[Table 4] 





Cu 


Fe 


S 


SiOz 


CaO 




97.5 




1.2 








3.8 


31.0 




26.1 


18.2 




31.4 


Z4.0 


30.2 


6.9 





[0046] The lance pipe used for the entrainmOTt is a product made from an alumina, and blew 20gSiO2 for copper sulfide mineral 
concentrate and 3.02g/for /, and 2.88gCaO for /with 95%02-5%N2 (capacity %) gas for 5.81.A 

[0047] After continuing an entrainment for 50 minutes on condition that the above and standing it still for 10 minutes, cooling 
solidification is carried out, crude copper and the weight row of a slag are asked for analysis grace, each amount of components is 
deducted from grace in the crude copper and the amount row of a slag which were inserted in first, and the result which calculated 
the grace in the amount of crude copper generated by the reaction and the amount row of slags is shown in Table 5. 
[0048] 
[Table 5] 





(g) 


Cu 


Fe 


S 


Si02 


CaO 




273 


98.1 




0.99 








764 


4.2 


29,8 




26.3 


17.9 



[0049] 

[Example 3] 60g of melting crude copper and 40g of molten slags of the composition shown in Table 6 were prepared in the 
crucible made from a magnesia held at 1 300 degrees C, and the mat of the composition shown in Table 6 the same during a 
melting bath, and Si02 (Si02 pure 95% or more per part) and CaO (CaO pure 98% or more per part) were blown with 
95%02-5% N2 (capacity %), without immersing a lance pipe, 
[0050] 
[Table 6] 

(sa%) 





Cu 


Fe 


S 


Si{)2 


CaO 




97.5 




1.2 








18.4 


25.3 




22.1 


13.5 




65,3 


9.7 


21,4 







[005 1 ] The lance pipe used for the entrainment is a product niade fix)m an alumina, and is 20gSiO2 for copper sulfide mineral 

concentrate and 1 .78g/for AM 4gCaO for Avas blown with 95%02-5%N2 (capacity %) gas for 4.0L/. 

[0052] After continuing an entrainment for 50 minutes on condition that the above and standing it still for 10 minutes, cooling 

solidification is carried out, crude copper and the weight row of a slag are asked for analysis grace, each amount of components is 

deducted from grace in the crude copper and the amount row of a slag which w^ere inserted in first, and the result which calculated 

the grace in the amount of crude copper generated by the reaction and the amount row of slags is shown in Table 7. 

[0053] 

[Table 7] 





(g) 


Cu 


Fe 


S 


SiOz 


CaO 




558 


98.8 




0.05 








382 


20.6 


24.9 




20.8 


14.0 



[0054] In the examination of these examples 1 -3, the dust incidence rate was 4 - 7% of the weight of a range, hi the meantime, 
there was no trouble by generating of a magnetite. 



4/14/03 11:41 Ah 



http7/\AWw4 .jpdl .jpo.go jp/cgi-bin/tran_web_cgi_ej] 



[0055] 

[Example 4] The slag generated in the example 3 was pulverized with the ball mill until the 200-mesh undershirt became 95%, 
this slag 200g was made into the slurr>' 65% of the weight with water, and the flotation test was carried out with the flotation 
machine for an examination. Under the present circumstances, DM-2000 of marketing, MCB-4, and 0,006g of 0.01 g of 0.03g of 
xanthates were respectively added as 0.02g of pine oils, and a flotation reagent as a frothing agent. 
0056] A test result is shown in Table 8. It was checked that 80% or more of copper is recoverable with flotation. 
:0057] 









Cu% 


Cu% 




C\i% 




20.8 


38 


81 


1.5 


19 



[0058] 

[Example 5] The bore of 1 .5m of a reactor, a height of 3.5m, the bore of 1 .5m of the settler section. The mineral concentrate, 
powder silica, and powder lime (what ground all to 200 micrometers or less) of composition which were shown in Table 9 are 
prepared by the predetermined ratio using small self-**** with a length of 5.2m. It blew in into the reactor with 
oxygen-enrichment air of 50% of oxygen from the mineral concentrate burner in which the dry thing (henceforth ***+) was 
prepared by the reactor ceiling, and the slag and the mat were obtained. The friel oil burner is included in the mineral concenU-ate 
burner, and the amount of fuel oils was adjusted so that the heat balance of a reactor might be maintained. Operation was 
performed for four days. The obtained result is shown in Table 9. Table 9 shows that the high-definition mat of MG 76 [ about ] 
was obtained stably. 
[0059] 
[Table 9] 







(kg/h) 


Cu 


Fe 


S 


SiOz 


CaO 


urn 




1040 


3L4 


25.1 


30.2 


6.9 






104 




2 




95 






208 










53 


mm 




382 


76.8 


1.0 


20.1 








700 


2,5 


35,0 




24.2 


16.1 



[0060] 

[The example 1 of comparison] Melting mat 30g of the composition shown in Table 10 and 40g of molten slags were prepared in 
the crucible made from a magnesia held at 1 300 degrees C, and the copper sulfide mineral concentrate of the composition shown 
in Table 10 the same during a melting bath and Si02 (Si02 pure 97% or more per part) were blown with 95%02-5% N2 
(capacity %), without immersing a lance pipe. 
[0061] 
[Table 10] 

mm%) 





Cu 


Fe 


S 


Si02 


CaO 




76.3 


2.8 


20,8 








5.0 


42.0 




30. C 






30.3 


29.1 


33.5 


1-8 





[0062] The lance pipe used for the entrainraent is a product made from an alumina, and is 37.5gSi02 for copper sulfide mineral 
concentrate and 7.6g/for /. It blew in with 95%02-5%N2 (capacity %) gas for 9.21./. 

[0063] After [ of a test start ] 5 minutes, by formation of the high-melting point matter which the generation magnetite mixed with 
the mat, the entrainment to the inside of the melt of a feed became impossible, and further, for these matter, lock out of a lance 
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pipe took place and it became imcontinuable [ an expaiment ]. 
[0064] 

[The example 2 of comparison] 60g of melting crude copper and 40g of molten slags of the composition shown in Table 1 1 were 
prepared in the crucible made from a magnesia held at 1 300 degrees C, and the mat and CaO (CaO pure 98% or more per part) of 
the composition shown in Table 1 1 the same during a melting bath were blown witli 95%02-5% N2 (capacity %), without 
immersing a lance pipe. 
[0065] 
[Table 11] 





Cu 


Fe 


S 


SiOi 


CaO 




97.5 




1.2 








16.4 


47.6 






17.6 




64.0 


9.5 


21.0 


2.0 





[0066] The lance pipe used for the entrainment is a product made from an alumina, and blew 20g mat for / and 0 TSgCaO for 

/with 95%02-5%N2 (capacity %) gas for 0.201./. ' ' 

[0067] The boiling phenomenon of a slag happened after [ of a test start ] 30 minutes, the great portion of **** m a crucible 

boiled over out of the crucible, and it became uncontinuable [ an experiment ] 

[0068] 

[The example 3 of comparison] 60g of melting crude copper and 40g of molten slags of the composition shown in Table 1 2 were 
prepared m the crucible made from a magnesia held at 1 300 degrees C, and the mat and CaO (CaO pure 98% or more per part) of 
the composition shown in Table 12 the same during a melting bath were blown with 95%02-5% N2 (capacity %), without 
unmersing a lance pipe. 
[0069] 
[Table 12] 





Cu 


Fe 


S 


SiOz 


CaO 




97.5 




!,2 








16.4 


47.6 






15.7 




65.3 


9,7 


21,4 







[0070] The lance pipe used for the entrainment is a product made from an alumina, and blew 20g mat for / and 0 leCaO for 

/with 95%02-5%N2(cq)acity%) gas for 4.21./. • • e 

[007 1 ] After continuing an entrainment for 50 minutes on condition that the above and standing it still for 1 0 minutes cooling 

sohdification is earned out, crude copper and the weight row of a slag are asked for analysis grace, each amount of components is 

deducted from grace m the crude copper and the amount row of a slag which were inserted in first, and the result which calculated 

the grace m the amount of crude copper generated by the reaction and the amount row of slags is shown in Table 1 3 

[0072] Although the crude copper of 0.06% of S grace was obtained, the copper grace in a slag was high and the yield of crude 

copper was about 80%. 

[0073] 

[Table 13] 

ms.%) 





(g) 


Cu 


Fe 


S 


SiO? 


CaO 




534 


98.3 




0.06 








290 


32.7 i 


32.0 






11.2 



[0074] 

[The example 4 of comparison] The calcium ferrite slag containing Cul6.4%, Fe47.6%. and CaO 15.7% was pulverized with the 
ball null until the 200-mesh undershirt became 95%, this slag 200g was made into the slurry 65% of the weight with water and 
the flotauon test was earned out with the flotation machine for an examination. Under the present circumstances DM-200{) of 
marketmg. MCB-4. and 0.006g of 0.0 1 g of 0.03g of xanthates were respectively added as 0.02g of pine oils, and a flotation 
reagent as a frothing agent. 

[0075] A test result is shown in Table 1 4. It was difficult to collect copper from a calcium ferrite slag with flotation. 
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[0076] 
Table 14] 












»^ 






16.4 


2! 


54 


10 


45 



[0077] 

[Effect of tJie Invention] When oxidizing a copper sulfide mineral concentrate or a mat continuously and obtaining a white regulus 
or cnide copper by the method of this invention, there is no magnetite trouble and it is Si02. It is applicable also to processing of 
the copper sulfide mmeral concentrate and mat to contain, and there is little loss of the copper to a slag and recoveir of the 
copper content m the slag by flotation is possible, the removal ability to the slag of As. Sb, and Pb is hi'eh and refinine of a 
copper sulfide mineral concentrate with little **** of e 
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♦NOTICES* 

Japan Patent Office is not responsible for amy 
da m ages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which mvention belongs] Especially this invention relates to the refinement method of canybg out 
oxidization refining of the mat obtained fi-om the copper sulfide mineral concentrate or the copper sulfide mineral concentrate 
about a copper pyrometallurgy method, and obtaining a white regulus or crude copper. 
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♦NOTICES* 

Japeiii Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. ♦**♦ shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



PRIOR ART 



Pescription of the Prior Art] While copper melting refinement carrying out oxidization fusion of the copper sulfide mineral 
concentrate, and oxidizmg and removing a part of Fe in an ore as a slag conventionally a part of S ~ S02 ** -- like ****** which 
cames out, subsequently oxidizes further the mat refining process which condenses Cu as a mat which is the mixture of FeS and 
Cu2 S, and the obtamed mat, removes Fe as a slag, oxidizes fiirther the white regulus manufacturing process which obtains the 
white regulus (Cu2 S) which hardly contains Fe, and this white regulus, and obtains crude copper - from - it becomes Generally 
as a mat refinmg furnace, self-**** is used, and it is usually performed by the converter like a white regulus manufacturing 
process and ******, ^ 

[0003] Usually, in a copper sulfide mineral concentrate, it is Si02 as a part for a rock. Since it is contained, an iron sihcate slag is 
used at a mat refimng process. Also with a converter, usually, silicic acid ore is added as a solvent and an iron sihcate slas is 
formed. ° 

[0004] At a mat refining furnace, the copper grace in a mat (mat grade; MG) usually manufactures 70 or less % of the weight of a 
mat, and mtroduces this mto a converter, a converter - a batch type - ,t is - above - a white regulus - subsequently it considers 
as crude copper It is desu-able to raise MG of a mat refinmg furnace and to lower the load of a batch-type converter when raising 
the productivity of an entu-e plant. If it can oxidize to a white regulus at a mat refining furnace, the white regulus mJnufacturmg 
process m a converter will become unnecessary. Furthermore, if it can oxidize to crude copper, the convertor process itself will 
become unnecessary. However, when it was going to raise the degree of oxidization of a mat refining furnace there were the 
foUowmg problems resulting from an iron silicate slag. 

[0005] (1) Magnetite trouble : with an iron silicate slag, the solubility of trivalent Fe is a low. For this reason the so-called 
magnetite trouble is caused, such as a solid-state magnetite depositing and depositing to a blast fiimace bottom In order to avoid 
this, when makmg MG high, refining temperature must be raised to 1 300 degrees C or more. However, this promotes the injuiy 
on a fomace body. Moreover, if it oxidizes in copper [ some ] and copper grace in a slag is made high, although a magnetite 
frouble will be avoided and aude copper wiU be obtained also with an iron silicate slag, the copper grace in the slag at this time is 
25% or more need, and the yield of crude copper becomes remarkably low. 

SSSiS of Mg''"^^'"^'^^ ■ *^ ^^""^^^ ^ ^ ^"^^^ ''^^^ ""^^ *° "^"^ "^"^ ^^^^^ ''^S ""^^ remarkably 
[0007] (3) Concaifration of an impurity ; under coexistence of an iron silicate slag, a mat, or cnide copper, these impurities 
cond^ [ the solubility to the iron silicate slag of oxides, such as As and Sb ] in a mat or crude copper to a low sake When an 
iron sihcate slag and crude copper lived together, especially, it was remarkable and was referred to as one of the reasons which 
cannot obtain direct crude copper from the higji copper sulfide mineral concentrate of these impurities under iron silicate slag 
coexistence by the extent. ^ 

E^Ji^Tx?!^"^- <>P^<^^on is usuaUy performed at the mat refining fiiraace using an iron silicate slag by making about 

6d - 70% of MGs mto an upper Imut. 

[0009] Moreover, in the process which oxidizes a mat from the same problem even to the low crude copper of S grace under iron 
sihcate slag coexistence, continuation-ization was made impossible and processing of the batch type using the converter has 
usually been perf'ormed. that from which this obtained crude copper under three-phase-circuit coexistence of slag- white 
regulus-crude copper although there was also a report (JP,58-224 1 28,A) which has obtained crude copper from the mat 
continuously under iron silicate slag coexistence - it is - S grace in the crude copper at this time - 1 .5% - high - not becoming 
--it does not obtam but the operation load of (he refining fiiniace which is a back process is increased remarkably 
[0010] Avoidmg this problem, one of mvention-in-this-application persons has proposed the method of manufacturing a white 
regulus at a mat refinmg fnmace, by JP,5- 1 57693. This adds lime as a solvent and removes die iron in a copper sulfide mineral 
concentrate as a calcium femte slag. By using a calcium fenrite slag, the deposit of a magnetite could be prevented and had the 
advantage that Uie elmimation factor to the slag of impurities, such as As and Sb, was higher Uian an iron silicate slag However 
there were the foUowmg problems. 

[001 1] (1) In a copper sulfide mineral concentrate, it is usually Si02 of a some. It is contained. For this reason the copper sulfide 
mmeral concentrate processed m order to make as pure a calcium ferrite slag as possible generate is Si02. It is restricted to the 
low thmg (3% or less) of grace. 

[0012] (2) Above low Si02 Even if it is a copper sulfide mineral concentrate, it is Si02 little in a calcium ferrite slag When it 
existed, the viscosity of a slag was worsened, or foaming was caused and stable **** was difficult For this reason, when using a 
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calcium ferrite slag, it is Si02 in a slag. Grace is Si02 in a copper sulfide mineral concentrate practically, when it is going to 
obtain a white regulus from the standard copper sulfide mineral concentrate which had to control to 1 % or less (it is about 1 .7% 
or less at a weight to Fe in a slag), and made the KARUKO pyrite the subject by this method. Grace was limited to 0.4% or less. 
[001 3] (3) Since the solubility of Pb to a calcium ferrite slag is low, Pb is hard to be distributed into this slag, and condenses to a 
white regulus. 

[0014] (4) There are many amounts of dissolutions as an oxide of the copper to a calcium ferrite slag, and the recovery by sifting 
is low. 

[0015] When oxidizing further and making a mat into a white regulus and crude copper at a convenor process on the other hand, 
in order to avoid the problem resulting from an iron silicate slag, a process is used as a batch, and once interrupt blowing for the' 
state where a white regulus and a slag live together, a furnace is made to **♦*, a slag is discharged, it leaves in convenor of only 
a white regulus, and oxidization to crude copper is performed. This method includes the various disadvantageous profits resulting 
from a batch method, and makes convenor operation complicated. 

[0016] By the Mitsubishi continuation copper-metallurgy method, the deposit of a magnetite is avoided by using a calcium ferrite 
slag at a converter (C furnace) process, and crude copper is continuously manufactured from the about [ MG65% ] mat. However, 
there were the following problems resulting from a calcium ferrite slag. 

[0017] (1) The copper grace in a slag changes continuously to oxygen tension, and the copper grace in a slag becomes high, so 
that S grace in crude copper is lowered. Practically, it is not efficient from the point of copper yield for Cu in a slag to become 1 3 
- 1 5% at about 0.5 - 1%, and to make S in crude copper into S grace not more than this. 

[0018] (2) Even if it dissolves chemically and anneals the copper content in a calcium ferrite slag mainly with an oxide, its 
recovery of the copper by sifting is low. 

[0019] (3) As mentioned above, Si02 in a calcium ferrite slag If it becomes about 1 - 3%, viscosity will increase remarkably and 
foaming (foaming) will be started. For this reason, the mat which the iron silicate slag mixed was difficult to use it as a raw 
material. Si02 which can permit mixing into a mat if Fe grace in a mat is made into 10% To the mat, it is 0.2% or less and needed 
to be cautious of especially mixing prevention of the slag to the mat produced from a mat refining process. 
[0020] (4) For a low reason, Pb is hard to be distributed into a slag and the solubility of Pb condenses to crude copper. For tins 
reason, manufacture of the anode which can be electrolyzed by the conventional method from a high Pb raw material was difficult. 

[0021] (5) When the same temperature compares, since the permeabihty to brick is large, the corrosion nature of converter brick 
is larger than a silicate slag. 
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* Notices * 
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damages caused by the use of this translation. 
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EFFECT OF THE INVENTION 



[Effect of the hivention] When oxidizmg a copper sulfide mineral concentrate or a mat continuously and obtaining a white re^ulus 
or crude copper by the method of this invention, There is no magnetite trouble and it is Si02. It is applicable also to processing of 
the copper sulfide mmeral concentrate and mat to contain, and there is little loss of the copper to a slag and recover/ of the 
copper content m the slag by flotation is possible, the removal ability to the slag of As, Sb, and Pb is high and refimnR of a 
copper sulfide mmeral concentrate with little **** of brick can be performed. * 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When oxidizing a copper sulfide mineral concentrate or a mat continuously and 
obtammg a white regulus or crude copper, the purpose of this invention (1 ) There is no magnetite trouble at the usual copper 
refmmg temperature of 1300 degrees C or less. (2) Si02 Can apply also to processing of the copper sulfide mineral concentrate 
and mat to contain, there is little loss of the copper to (3) slags, and recovery of the copper content in a slag is possible by (4) 
flotation. (5) The removal ability to the slag of As, Sb, and Pb is high, and is to ofifer the refining method of a copper sulfide 
mineral concentrate with little **** of (6) bricks. 



[Translation done] 



4/14/03 11:46 AK' 



http://www4.ipdl.Jpo.goJp/cgi-bin/tran_web_cgLe/i 

♦'NOTICES * 
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MEANS 



[Means for Solvmg the Problem] The method of this mvention is Si02 as a solvent to a copper sulfide mmeral concentrate It is 
chai^ctenzed by canymg out oxidization refining so that the mat near the slag and white regulus whose weight ratios of 
Fe/(FeOx+Si02+CaO) a source and the source of CaO are added, and the weight ratios of CaO/(Si02+CaO) are 0 3-0 6 and are 
0.2-0.5, a white regulus, or crude copper may be generated. • • > 

[0024] Moreover, it is Si02 to the mat obtained by carrying out refining of the copper sulfide mineral concentrate It is 
characterized by canying out oxidization refming so that the slag and cmde copper whose weight ratios of Fe/(FeOx+Si02+CaO) 
a source and the source of CaO are added, and the weight ratios of CaO/(Si02+CaO) are 0.3-0.6, and are 0 2-0 5 mav be 
generated. ' 

[0025] The iron calcium silicate slag which uses the feature of the slag in the high oxygen tension conditions which manufacture a 
white regulus or cnide copper by the u-on sihcate slag conventionally used by copper refmement, the calcium ferrite slag used by 
the Mitsubishi method, and this mvention is compared, and is shown in Table 1 
[0026] 
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^"^ '"""^ ^ ''°u "'""^^^ '"'^ ™P™^i"g conventionally, has been perfonned. However at the 

TollT^ .1 ^'"^ "u"''""' '^"^ '"^"^'"'y ' *^°PP^^ ^""""^^ ^^'^^^ also the amount of 

SrLt wvTr 1^ ':"^"^°"f ^. disadvantageous, however, under the conditions which coexist with the white 

re^l,^ from which the sulfuratu^n dissolution does not pose a problem, or crude copper With the iron calcium silicate slag used 
nnw!, ^PPt'^'^^^g ""f i"<^r««si"g remarkably m an iron silicate slag or a calcium fenite slag Since Oiere is 

lelLTe's^LT k""' •^l!" °f "'PP^'- by Of slags X copper grace = oxidizmg 

melting estunates I found out becommg less than a conventional method (the mat refining method, white regSus refming and the 

ISnTrSi'' f//''' T'*' ^'"^ ^ *^ '^^PP"'- ''"^^'y ^ 1 300-degree C slag in the case of 

oxidizmg a copper sulfide mineral concentrate and obtammg the mat of MG75 (A), the amount of slags (B) to generate and a slag 
o the weight r^io (horizontal axis) of CaO/in a slag (Si02-K;aO). and Fe»/o (vertical axis). The saturation line of each '^id pha 2 
IS shown m each drawmg. and the weight ratios of CaO/(Si02+CaO) are 2 CaO-Si02 or more in 0.6. It deposits Moreover if Fe 
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grace is too high, a magnetite deposits. The left end of drawing is equivalent to the conventional iron silicate slag (CaO=0%) 
[0029] It IS in the mclinalion for copper grace to become low. so that the iron grace in a slag becomes low, and copper grace 
becomes low, so that the weight ratio of CaO/(Si02-f€aO) is large. The amount of slags decreases, so that the iron grace in a slae 
IS high, smce the amount of slags to generate is decided by iron grace in a slag and **** which should be removed is decided wiS, 
a raw material . As the copper quantity (the amount of losses) which shifts to a slag is decided by copper grace in an amount of 
r^%r<.^^l^'^Z'^'u°'^ !" ^^8^' 1° 0.6 and the weight ratio of Fc/(FeOx+Si02-H:aO) have [ the weight ratio of 

CaO/(Si02-K:aO) ] the nnnimal value near composition of 0.2-0.5. Namely, what is necessary is just to choose the slag of 
rnZf^'T '8^'^,'^*^ from point of making loss of the copper to the inside of a slag into the minimum 

[0030 On the other hand^^^m the graph which showed the activity coefficient of As in a slag to .slag composition. The 
weight ratio of CaO/(Si02-fCaO) is shown in the horizontal axis, and the activity coefficient (gammaAsO 1.5) of As is shown in 
the vertical axis. The iron si icate s ag of the fomer [ left end / of drawing ] and a right end are equivalent to a calcium ferrite 
s ag, and the iron calcium sihcate slag used by this invention is located in both middle. An activity coefficient shows that the 
element is easy to be removed in a slag, so that a value is small 

[003 1] From drawing 2 . when the weight ratio of CaO/(Si02+CaO) is made or more into 0.3, a bird clapper understands the 
removal abihty of As more highly than an u-on silicate slag, hi addition, behavior with the same said of Sb belonging to the same 
V group as As IS shown. ^ ^ 

[0032] On the other hand, as shown in drawing 3 . Pb shows reverse behavior, and the activity coefficient (gammaPbO) of Pb 

Sr/r<fm!;^n^ All "u^T ^'^"^^ ^""'^'-^^ ****** the small weight ratio of 

CaO/(Si02+CaO). Although the removal ability of Pb is a httle inferior in the weight ratio of CaO/(Si02+CaO) by 0 3-0 6 

compared with an iron sihcate slag, compared with the calcium ferrite slag, it has qm 

St^tro7S1^o2:^:S^^^^^ 

[0034] 2rawTna4 shows the same relation as , . , 5o/„ s erace is 

obtained under wbte regulus coexistence. The left end of drawing is equivalent to an iron silicate slag (CaOK)%) and a right end 

?T^nT\l ' Z = ^^^"^ '^^^^S °f copper amount of l^ses is 2 

CaO-Si02. It turns out that the mmrnium is taken m the place near a saturation line. Although the copper amount of losses also 

Jmh3nTf ''"f '""T ''T' " ""^^ 2 CaO-SiS2. It becomes saturationTd fte 

problem of foanung of a slag is produced. 

[0035] About distribution of an impurity, a calcium ferrite slag camiot absorb Pb easily, to there bemg a fault of being hard to 
absorb As and Sb. is setting Uie weight ratio of CaO/(Si024€aO) to 0.3-0.6, and becomes easy to be in the same mclmation as 
mat refimng. and to remove both As Sb and P in a slag in an iron sihcate slag. moimauon as 

[0036] As mentioned above, it turns out that there is the optimal composition whose weight ratio of CaO/(Si02+CaO^ the weight 
Spb /i^S Sb ^^^^^^'^^^•O^^^O) '^-i- -PP- to the range of 0.2-o'^ at the mSS^ a^^42 tZSl 

[0037] Drawings is what showed the copper grace in the slag to oxygen tension, and the behavior in the case of obtaining the 
low cnide copper of S m the field where the degree of oxidization is still higher is shown from the case wh^ e ^0^ in 
• Tl>e uis.de of cfrawmg and Ci^e A show the iix^n calcium sihcate slag which an iron sihcate slag and Ci^^e D u^by 
the calaum femte slag, and Curves B and C use by this invention, to an iron sihcate slag and a calcimn femfe slag the copS k 

20% of^r.S'S ' ^ '"^1 '"^t^ °f "'^S^' *~ copper-oxide sat^S/aZt 

20/0 of oipper grace wifli ^ iron calcium silicate slag to it, the copper grace in a slag does not go ^more than this grace That 

ob.^i^'^r''' " ^t""" ° ' °' "^'^"^^ "'PP^ (cmde'copper of ^pp'er-oxide STatiS) will b^ 

is m^f fi^ ^ "'i' '''^ ^ ^ '"^^^ «^P^ «f ^^^^ ^oxidization of the same grade 

e^e I t , t^'l'^"^ °' * ^'"""^ '^^^ «>PP«- g^^'^^ ^ « «l«g will become remarkably high, and will n^t 

serve as practical use from the pomt of yield. 

[0038] About the corrosion of brick, osmosis in the brick of a slag component is considered to do big influence Usually when a 

will SZZI^^"^- T "'^''"^ '^r' ^"^'^ ^ "'PP^^ ^^^^»t> 1^0^ 'he iron oxide i^'a slag 
r ^"lel contammg a penclase (MgO) or Cr 203. Si02 When it permeates into brick in the case of the 

rnti f t """f f"^^""" ' P'""'^' °' ^ ^P^^'' Si02 m a slag. Concentration becomes high 

Consequently, the viscosity of a slag goes up and it is thought that the slag osmosis beyond it is suppressed 
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♦'NOTICES ♦ 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

i ' IHl"^?^"^^"^ translated by computer.So the translation may not reflect the onginal preciselv 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



EXAMPLE 



[Example] [Example 1]^ 40g and 60g of molten slags shown m Table 2 are prepared m the crucible made from a 

STf. ''^'T-'^' u'^'' P^P' " ^^PP^^ ^^^^^^ of the compositZ shorm 

Ld fs mVsTm w'm^^^^^^ ^'^-^^ (C^O pure or more^^r part) 

[Table 2] 

(fiS%) 





Cu 


Fe 


S 


Si02 


CaO 




74.8 


2.0 


20.5 








2.4 


35-1 




22.9 


15-2 




31.4 


24.0 


30-2 


6.9 





[0041 ] The lance pipe used for the entrainment is a product made from an alumina, and blew 20gSiO2 for copper sulfide mineral 
concentrate and 1 .94g/for /, and 2.20gCaO for /with 95%02-5%N2 (capacity %) gas for 4 51 / 

[0042] Mer contmumg an entrainment for 50 minutes on condition that the above and standing it still for 10 minutes coolina 

^Ifnf rr"" "^^"^ ^^u^'* ~ "-^^ « ^l^g- -^^^ ^^i^^h calculated the grace m the 

amount of mats generated by the reacUon and the amount row of slags is shown in Table 3 ^ mms 

[0043] 



[Table 3] 





(g) 


Cu 


Fe 


S 


SiOs 


CaO 




375 


76.2 


1.0 


20.1 






^^7. 9 if 


641 


1.9 


35.0 




23. g 


16.0 



[0044] 

ES^^S^fr crude «,pper and 80g of molten slags of the composition shown in Table 4 are prepared in die 

composition shown m Table 4 the same dunng a meltmg bath, and Si02 (Si02 pure 95% or more per part) and CaO (CaO pure 
98% or more per part), and it ,s m 95%02-5% N2 (capacity %). The lance pipe was blown without beLg unmersed ^ ' 

[Table 4] 





Cu 


Fe 


S 


Si02 


CaO 




37.5 




1.2 








3.8 


31.0 




26.1 


18.2 




31.4 


24. 0 


30.2 


6.9 





[0046] The lance pipe used far the entrainment is a product made from an alumina, and blew 20gSiO2 for copper sulfide mineral 
concentrate and 3.02g/for /, and 2.88gCaO for Avith 95%02-5%N2 (capacity %) gas for 5 81 / 

[0047] Mer continumg an enlraimnent for 50 minutes on condition that the above and standing it still for 10 minutes, cooling 
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solidification is earned out, crude copper and the weight row of a slag are asked for analysis grace, each amount of components is 
deducted fi*om grace m the crude copper and the amount row of a slag which were inserted in first, and the result which calculated 
the grace in the amount of crude copper generated by the reaction and the amount row of slags is shown in Table 5 
[0048] 
[Table 5] 





(g) 


Cu 


Fe 


S 


SiOj 


CaO 




273 


9S. 1 




0.99 








764 


4.2 


29,8 




26.3 


17.9 



[0049] 

[Example 3] 60g of melting crude copper and 40g of molten slags of the composition shown in Table 6 were prepared in the 
crucible made from a magnesia held at 1300 degrees C, and the mat of the composition shown in Table 6 the same during a 

'x^*^ Si02 (Si02 pure 95% or more per part) and CaO (CaO pure 98% or more per part) were blown with 
95%02-5% N2 (capacity %), without immersing a lance pipe 
[0050] 
[Table 6] 





Cu 


Fe 


S 




CaO 


mumm 


97.5 




1.2 








J8,4 


25.3 




22.1 


13,5 




65.3 


9.7 


2K4 







[0051] The lance pipe used for the eatramment is a product made from an alumina, and is 20gSiO2 for copper sulfide mineral 
concentrate and 1 .78g/for /. 1 . MgCaO for /was blown with 95%02-5%N2 (capacity %) gas for 4 01 /. 
[0052] After contmumg an entrainmcnt for 50 minutes on condition that the above and standing it still for 10 minutes cooling 
solidification is earned out. crude copper and the weight row of a slag are asked for analysis grace, each amount of components is 
deducted from grace m the cmde copper and the amount row of a slag which were inserted in first, and the result which calculated 
ttegace m the amount of crude copper generated by the reaction and the amount row of slags is shown in Table 7. 

[Table 7] 







Cu 


Fe 


S 


SiOs 


CaO 




558 


98.8 




0.05 








382 


20.6 


24.9 




20.8 


14.0 



[0054] hi the examination of these examples 1-3. the dust incidence rate was 4 - 7% of the weight of a range Li the meantime 
there was no trouble by generatmg of a magnetite uic<uiLuiic, 
[0055] 

[Example 4] The slag generated in the example 3 was pulverized with the ball mill until the 200-mesh undershirt became 95% 
this slag 200g was made mto the slunj- 65% of the weight witJi water, and the flotation test was carried out with the flotation ' 
machme tor an exammaUon. Under the present circumstances, DM-2000 of marketing, MCB-4, and 0 006g of 0 0 1 g of 0 03e of 
xanthates were respectively added as 0.02gofpine oils, and a flotation reagent as a frothing agent ^ • e • g 



[0057] 
Table 8] 


mm. 




m 


Cu% 






Cu% 




20.8 


38 


81 


1.5 


19 
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[0058] 

[Example 5] Oxygen-enrichment air of 50% of a mineral concentrate burner to oxygen in which what prepared the mineral 
concentrate, powder silica, and powder lime (what ground all to 200 micrometers or less) of composition which were shown in 
Table 9 by the predetermmed ratio, and was dried using small self-**** with the bore of 1 .5m of a reactor a height of 3 Sm, a 
bore [ of the settler section / of 1 .5m ], and a length of 5.2m (henceforth ****) was prepared by the reactor ceiling It blew in into 
the reactor and the slag and the mat were obtained. The fuel oil burner is included in the mineral concentrate burner and the 
amount of fuel oils was adjusted so that the heat balance of a reactor might be maintained. Operation was performed for four days 
Th^^o^tamed result is shown m Table 9. Table 9 shows that the high-defmition mat of MG 76 [ about ] was obtained stably. 

[Table 9] 







(kg/h) 


Cu 


Fe 


S 


SiOz 


CaO 






1040 


31.4 


2B.1 


30.2 


6.9 






104 




2 




95 






208 










53 


mm 




382 


76.8 


1.0 


20.1 








700 


2.5 


35.0 




24*2 


16.1 



m^z-^—r-mm^^ms s oNm» /h. mmmm 50%, 
atftas 3 u 5/ h-;i//h, 

*fiEX^i^¥J^ja9fl 258t:. ^fiic^-y h^l^iiSl 1 4 6'C 

[0060] 

[The example 1 of comparison] Melting mat 30g of the composition shown in Table 10 and 40g of molten slags were prepared m 
T a magnesia held at 1300 degrees C, and the copper sulfide mineral concenti-ate of the composition shown 

m Table 10 the same dunng a meltmg bath and Si02 (Si02 pure 97% or more per part) were blown with 95%02-5% N2 
(capacity %), without immersing a lance pipe 
[0061] 
[Table 10] 





Cu 


Fe 


S 


SiOz 


CaO 




76.3 


2.S 


20.8 








5.0 


42.0 




30.0 






30.3 


29.1 


33. S 


1.8 





[0062] The lance pipe used for the entrainment is a product made from an alumina, and is 37.5gSi02 for copper sulfide mineral 
concentrate and 7.6g^or /. It blew in with 95%02-5%N2 (capacity %) gas for 9.21./. 

[0063] After [ of a test start ] 5 minutes, by formation of the high-melting point matter which the generation magnetite mixed with 
the mat, the entramment to the inside of the melt of a feed became impossible, and further, for these matter, lock out of a lance 
pipe took place and it became uncontinuable [ an experiment 1 
[0064] 

[The example 2 of comparison] 60g of melting crude copper and 40g of molten slags of the composition shown in Table 1 1 were 
prepared ui the crucible made from a magnesia held at 1 300 degrees C, and the mat and CaO (CaO pure 98% or more per part) of 
the composition shown m Table 1 1 the same during a melting bath were blown with 95%02-5% N2 (capacity %) without 
immersmg a lance pipe. ' ^' 

[0065] 
[Table 11] 
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Til 


r c 


e 


Ol\l2 


Tan 
tall 




97.5 




1.2 








16.4 


47.6 






17.6 




64.0 


9.5 


21.0 


2.0 





[0066] The lance pipe used for the entrainment is a product made from an alumina, and blew 20g mat for / and 0 73eCaO for 
/with 95%02-5%N2 (capacity %) gas for 0.201.A 

[0067] The boiling phenomenon of a slag happened after [ of a test start ] 30 minutes, the great portion of**** in a crucible 

boiled over out of the crucible, and it became uncontinuable [ an experiment 1 

[0068] 

[The example 3 of comparison] 60g of melting crude copper and 40g of molten slags of the composition shown in Table 1 2 were 
prepared in the crucible made from a magnesia held at 1 300 degrees C, and the mat and CaO (CaO pure 98% or more per part) of 
the composition shown in Table 12 the same during a melting bath were blown witli 95%02-5% N2 (capacity %), without 
immersing a lance pipe. 
[0069] 
[Table 12] 





Cu 


Fe 


S 


SiOa 


CaO 




97.5 




1.2 








16.4 


47,6 






15.7 




65.3 


9.7 


21,4 







[0070] The lance pipe used for the entrainment is a product made from an alumina, and blew 2O2 mat for / and 0 7eCaO for 

/with 95%02-5%N2 (capacity %) gas for 4.217. ' • e 

[007 1] After continuing an entrainment for 50 minutes on condition that the above and standing it still for 1 0 minutes, cooling 

sohdification is carried out, crude copper and the weight row of a slag are asked for analysis grace, each amount of components is 

deducted from grace m the crude copper and the amount row of a slag which were inserted in fu-st, and the result which calculated 

the grace m the amount of crude copper generated by the reaction and the amount row of slags is shown in Table 1 3 

[0072] Although the crude copper of 0,06% of S grace was obtained, the copper grace in a slag was high and the yield of crude 

copper was about 80%. 

[0073] 

[Table 13] 





(g) 


Cu 


Fe 


S 


Si02 


CaO 




534 


98.3 




0.06 








290 


32.7 


32.0 






11.2 



[0074] 

[The example 4 of comparison] The calcium ferrite slag containing Cul6.4%, Fe47.6%, and Ca015.7% was pulverized with the 
ball mill until the 200-mesh undershirt became 95%, this slag 200g was made into the slurry 65% of the weight with water and 
the flotation test was earned out with the flotation machine for an examination. Under the present circumstances DM-20od of 
marketing, MCB-4, and 0.006g of 0.01 g of 0.03g of xanthates were respectively added as 0.02g of pine oils and a flotation 
reagent as a frothing agent. 

[0075] A test result is shown in Table 14. It was difficult to collect copper from a calcium ferrite slag with flotation. 



[Table 14] 







mm 




Cu% 




C\i% 




16.4 


21 


54 


10 


46 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



P'/iy^ They are the copper quantity in the 1 300-degree C slag m the case of oxidizing a copper sulfide mmeral concentrate 

(L) to CaO / (Si024€aO) ratio in a slag (honzontal axis), and Fe% (vertical axis) 

[Drawing 2] It is the graph which showed the activity coefficient of As in a slag to slag composiUon 

^'"^'^^P^l " the graph which showed the activity coefficient of Pb in a slag to slag composition 

gavvingil It IS the graph which showed the copper grace (C) in the copper quantity in the 1 300-degree C slag in the case of 
obtammg (he crude copper of about 1 - 1-5% of S grace (A), the amount of slags (B) to generate, and a slag to CaO /S-^^^^ 
ratio in a slag (honzontal axis), and Fe% (vertical axis) under white regulus coexistence g o cau / ^^.lU^+caO) 

[Drawinp Sl hi 1573K, it is the graph which shows the relation between copper concentration and oxygen tension which carries 
out oxidizmg meltmg to a slag under **** coexistence. 
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DRAWINGS 



[Drawing 11 
60 
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0 oTs on oTe oTs T'o 

WCaO/ (%CtiO+%S i Oz) 




2C0-S108 



CaO-S jOz 



a 2 a 4 a 6 as i. o 

?6CaO/'(«CaO+«Si02) 



[Drawing 2] 
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X7^»g>Cufi (kg/Fclt) 




0 a 2 a 4 0. 6 0. 8 1. 0 
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:^9C^At (Fel t^O) 




60 



k 

l^ 20 

K 
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SiOaV' 
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A 


30 




// ^ 
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M ^ 
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